


































(UMD) offers the potential of providing such returns in the future. 

If this research facility can unlock the current practical technological, and 

economic blocks to the establishment of steel industry in Minnesota, the use of biomass 

as an alternative energy source, or the use of other mineral or natural resources, the 

payoff may be as large or greater than the ta con ite industry. For example, the establish­

ment of a 6 million ton steel industry in northeastern Minnesota would result in an annual 

increase in gross regional and state product of $2.8 billion, measured in 1977 prices. 

Given the budget requested by this legislation, biomass research, for example, could 

res.ult in a rate of return even higher than the taconite indusiry. In addition, current research 

in biomass showsthat there may be an energy industry which could have a direct sale of 

$2.6 billion per year if current technological, market, ard economic problems can be 

solved. The proposed Natural Resources Research Institute will bridge the gap between 

basic research and industry development and more fully utilize the natural resources of 

the area. Applied research at a distance can easily generate solutions which are 

inappropriate to the area or which are unacceptable to the population which would be 

affected by the proposed solution. 

The Natural Resources Research Institute will form a new unit within UMD. 

However, both personnel and functions of the Institute will receive support from a 

variety of programs currently within the University. For instance, the Lake Superior 

Bas in Studies Center (LS BS C) of UMD has water chemistry and gee-chemistry laboratories 

which can provide technical assistance and support capabilities to the Institute. 

Similarly, the Bureau of Business and Economic Research (BBER) at UMD can provide 

support in areas such as evaluation of the economic viability of products developed at 

the Institute. Furthermore, it is plausible that many of the personnel hired at the 
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Institute wil I have capabilities which could foster an expansion of the teaching and 

research mission of the University. 

The Institute staff is not expected to have any continuing instructional commit­

ment at UMD, but the interaction between UMD faculty and students, and the Institute 

staff, shal I provide strong enrichment to both populations. Both undergraduate and 

graduate students from UMD create a trained or readily trainable source of research 

assistants for the Institute. In addition, the student assistants will gain invaluable re­

search experience which helps develop their capabilities and provides experience helpful 

in gaining employment. The professional level interactions with UMD research faculty 

consu I ting or even directly involved in projects and the corresponding resource support 

provided UMD by Institute staff will complement and enhance the effectiveness and 

productivity of both groups. In addition, the current UMD staff is ova ilable to develop 

research programs necessary to begin the lnstitute's research while lnstitute's staff is 

being recruited. 

Although base funding is required to remodel the SAGE Building and to initiate 

the Institute, it is highly likely that a large proportion of funds can be secured from a 

variety of state and federal agencies as well as from private businesses, which traditionally 

support app I ied research act iv it ies. Potent ia I sources of support for at least one of the 

resource divisions include the Iron Range Resources and Rehabilitation Board (IRRRB), 

the U.S. Environmental Protection Agency (EPA), Sea Grant, U.S. Department of 

Energy (DOE), U.S. Department of Agriculture (USDA), U.S. Economic Development 

Administration (EDA), the Bureau of Mines, and especially private industry. In the 

latter case, it would be especially encouraging and beneficial for private industries to 

cooperate in the development of the Institute and its functions because private industry 
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stands to benefit significantly from the activities of the Institute. 

Program Organization and Objectives 

The Institute would be divided into four major divisions: (1) minerals, (2) biomass, 

(3) water, and (4) energy. The Institute would be headed by a director who reports 

directly to the Provost of the University of Minnesota, Duluth (UMD). In addition, an 

advisory board wi 11 be established to provide input and consultation to tl-e director regard­

ing the plans of the Institute. The director will be responsible for administration, planning, 

fund raising, and overall efficient management of the Institute. Under the director will 

be one division chief for each of the four major divisions. Each will be responsible for 

administration, planning, grant writing, and overall management of their respective 

di vis ions. 

It is anticipated that the director will be a full-time administrator who has con­

siderable research and management experience in a wide variety of resource areas. In 

contrast, the division chiefs will have responsibilities both in program administration and 

also will be in research activities. Considerable flexibility should be allowed in activities 

for both the director and division chiefs in order to attract some of the best people in these 

fields, and also to enable a variety of viable possible research I ines to be explored. The 

director and division chiefs in consultation with the UMD Administration and the Advisory 

Board will develop the structure and personnel composition of the respective units. 

Description of Divisions 

Minerals Division 

This will be the largest unit within the Institute because it is associated with the 

resources that have greatest potentia I for economic benefit to northern Minnesota. 
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Although the technologies associated with taconite development are relatively advanced, 

it is anticipated that the Institute personnel will explore the possibilities for the use of 

low grade ores which are abundant and are developed economically feasible methods for 

processing such ores. Northeastern Minnesota is also known to have deposits of copper 

and n icke I which are obvious poss ib ii it ies for further development. In essence, the 

Minerals Division will be expected to work with private industry and University personnel 

to develop technology for extraction, reduction, production, and marketing of the most 

economically viable mineral products available in northeastern Minnesota. The scope 

of the research activities will be to expand or refine existing operations to whatever 

extent possible, but also shall explore and develop other potential resource possibilities. 
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Possible Projects for Minerals Division 

Iron Ore 

1. Investigate and develop innovative methods for taconite breakage. 

a. Crushing. 

b. Grinding studies to reduce wear of grinding media and reduce 

energy costs. Major energy use in mining is for grinding the ore. 

2. Improve screening techniques. Development of screens for fine particle 

separation. 

3. Research to improve pellet quality to meet foreign competition. Develop 

reliable testing methods to determine high temperature breakdown, low 

temperature breakdown and reducibility. Improve pellet quality. 

· 4. Develop new and novel methods to utilize taconite tailings. 

5. New processes for recovery of iron from oxidized taconites. 

6. New processes for recovery of iron from lower grade crude ores than 

currently being mined. 

7. Improve recovery of iron from !'aconites. 

Other Minerals 

1 • Develop and investigate methods to recover copper, nickel and precious 

metals, such as symbiotic bacteria leaching, liquid ion exchange, base 

metal leaching for precious metals. 

2. Investigate environmentally-safe smelting of copper and nickel ores. 

3. Develop and investigate methods to recover manganese from the Cuyuna 

Range manganiferrous ores. 

- 20 -



4. Investigate the Duluth gabbros for potential recovery of olivine, 

ilmenite and feldspar. 

5. Examine potential of Cook County Clays as a partial replacement for 

bentonite. 

6. Examine potential of developing uranium in Minnesota. 

Biomass Division 

Northeastern Minnesota has extensive deposits of decayed organic matter (peat) 

and extensive areas of standing crops in the form of trees, shrubs, cattails, and a 

variety of other vegetational life forms. Although Northeastern Minnesota has an 

active timber industry which produces lumber, construction materials, and paper 

products among other goods, the present forestry resources are under developed. In 

the National Forests, for instance, extensive stands are overmature because of a lack 

of more demand for these goods or because of access problems. A variety of potentia I 

uses for these biomass products have been identified, but the development of technology 

for the expanded use of these products in Northern Minnesc:ta is limited. Among the 

most readily identifiable possibilities for exploration and expansion of the economic 

use of these resources are energy production such as in the gasification of peat, the 

use of wood chips, and the production of gasohol. 

Research within the biomass division of the Institute could focus on the areas 

listed below. However, the specific priorities in direction of research will be de­

termined on the basis of (1) recommendations of an advisory committee comprised of 

local, state, and notional experts in representative fields; (2) consideration of the 
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economic feasibility and the environmental problems associated with the end-products 

of the research activities; (3) the technical expertise of the individuals subsequently 

employed in this division of the Institute; and (4) the availability of funds and extent 

of cooperation from private industries. 

1. Energy production - the resources of northeastern Minnesota have the 

potential to produce energy from biomass like aspen, peat, and cattails 

a. Gasification and the production of methane, including 

anaerobic digestion 

b. Pelletization and briquetting 

c. Direct combustion - bulk handling machinery 

d. Production of liquid fuels such as methanol and ethanol 

2. Wood products - expand the use of existing timber products and develop 

uses for under-utilized species 

a. Construction materials - fiberboard, particle board, ~neers, 

and lumber 

b. Paper products 

3 • Feedstuffs 

a. Roughage food supplements 

b. Cattle feed - muka 

c. Steamed aspen 

4. Horticultural and agricultural uses 

a. Soil conditioners, additives, sod, and fertilizers 

b. La ndsccpe materic ls 
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5. Others - includes a wide variety of potential uses of the natural resources 

of northern Minnesota that could lead to the development of higher value 

products and multi~le-product industries (e.g., from peat) 

a. Production of bitumens that are used to synthesize waxes, steroids, 

adhesives, paints, lubricants, and medicines 

b. Production of carbohydrates for yeast cultures 

c. Development of exudates from coniferous trees to produce 

petrochemicals and other by-products (e.g., turpentine and wood) 

d. Production of humic acids for use as root stimulants, pest controls, 

and fertilizer additives 

e. Production of peat coke for use as activated-carbons in steel manu­

facturing, peat tar, solvents, and grease 

Water Division 

One of Northeastern Minnesota's most visible and distinctive natural resources 

is water. The abundance of lakes and rivers provides innumerable opportunities and 

support for the recreation and tourism industry. Therefore, the pressures for the pro­

tection of this resource are substantial. In contrast, the potential for the economic 

development of the water resources of Northern Minnesota is substantial, but has not 

been explored to a significant degree. The potential areas to be considered with respect 

to this resource include the use of water for irrigation or for consumption not only 

locally but also regionally or nationally. Other possibilities include the areas of 

aquaculture, fisheries development, and energy production. 
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Research would focus on several regional issues simultaneously. Within each 

research area, specific projects will address priority subjects as determined by local, 

regional and state advisors: 

1. Economic Development and Utilization 

a. Slurry pipeline utilization and western coal 

b. Water export feasibility 

c. Industrial reuse of waste water 

d. Industrial cooling and reuse 

e. Transshipment of bulk commodities through the Twin Ports 

2. Energy Production 

a. Atmospheric and aquatic pollution from coal-fired electric 

generation plants _ 

b. Reclamation and reuse of heated waters from power generation 

c. Water user conflict resolution associated with siting, constructing 

and generating energy conversion facilities and mining operations 

d. Hydropower and pump-back feasibility 

3. Water Quality 

a. Sediment Transport processes 

b. Acid rain, public health and the aquatic environment 

c. Disposal of municipal and industrial wastes 

d. Land use drainage effects 

4. Recreation and Tourism 
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a. Development of public and private water-based recreational 

facilities in urban settings 

b. Regional integration of water-oriented activities and services 

c. Seasonal development of water and winter recreational activities 

d. Planning and development of the Duluth waterfront 

5. Fish and Wildlife 

a. Functional and economic value of wetlands including ecological 

and hydrological mechanisms that influence their integrity 

b. lnstream flow necessary, both quality and quantity,to maintain 

an active and viable aquatic biota 

c. Fishing habitat evaluations oriented toward increased fish 

production for streams, rivers and lakes 

d. Potential for increased waterfowl production. 

Energy Division 

The Energy Division is a necessity for the Natural Resources Research Institute 

because of the significant impact that energy has on the development and processing 

of many natural resources. In addition, several new sources of energy, particularly 

biomass and possibly water, require new technologies to transform these materials 

into usable energy forms. In addition, the development of various minerals is energy 

intensive. The grinding and separation of the usable mineral from its tailings requires 

large amounts of cheap energy. The further processing of minerals into metals or 

chemicals requires more energy. Therefore, energy research is an integral part of 

the Natural Resources Research Institute. 
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Facilities 

The Semi-Automatic Ground Environment (SAGE) building was constructed in 

1955/56. Considering its age, the building and equipment are in very good condition. 

The basic building structure consists of reinforced concrete floor slabs, columns, beams, 

and exterior walls. Exterior walls are constructed of 10-inch thick reinforced concrete 

with one inch rigid insulation, faced with 4-inch concrete block on the interior. 

Interior partitions are generally demountable type units with concrete block walls en­

closing mechanical equipment rooms, stairways, elevator, toilet rooms, and special 

areas. 

The building and grounds compound is enclosed with security cyclone fencing and 

electronic gates. The entire area within the compound is paved providing ample parking 

and storage of materials. The building has a loading dock at the elevator as well as 

overhead doors providing access to the building for vehic.les. The buildings elevator has 

a 16,000 pound capacity with a 10' x 16' cab which has the capability to transport fork­

lifts and other motor vehicles. The Power House portion of the building, first floor, has 

a rolling crane which runs the full length of the building. The clear floor to structural 

ceiling heights in building are as follows: 

22'-0 11 at the Power House Area, First Floor 
17'-0" First Floor 
13'-0" Second Floor 
19'-0" Third Floor 
16'-0" Fourth Floor 

The existing electrical systems are in very good condition and consist of: 500 kVA 

transformer, three generator switchgear units, power supply system, two power panels on 

each floor, and associated circuits for lighting panels and convenience outlets as well as 

electrical system supplying the refrigeration and air hand I ing. 
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The existing mechanical systems were also found to be in good condition. They 

consist of building ventilation, water chi I !er, air conditioning, air distribution system, 

two oil-fired low pressure steam boilers, automatic temperature control, underground fuel 

oil storage tanks, plumbing and heating piping systems. 

Reuse Conclusions 

In appraising the SAGE building and site as a reuse facility for the proposed 

Minnesota Natural Resources Research Institute, it is apparent that the building and site, 

including the electrical and mechanical systems, are very adaptable; and the implemen­

tation of this proposed reuse could be accomplished with minor renovations and modifications. 

The site is adjacent to a major trunk highway and routes to targeted resource areas as we 11 

as being in proximity to UMD, the airport, and other areas of the city. 

The building would be renovated and modified, ready for implementation of 

laboratory equipment, pilot plar:its, and support facilities, as follows-: 

Building Exterior 

Would be wrapped in an envelope of two-inch rigid insulation board faced 
with reinforced res in/port land cement and exposed aggregate finish. 

Building Interior 

Demolition of certain partition walls and related patching. 
Patch and fill in existing duct openings in ceilings and floors. 
New floor covering. 
New suspended ceilings. 
Minimal - new concrete wal Is, doors, frames, and hardware. 
Painting and refinishing of interior surfaces. 

(All existing entrances, stairways, toilet rooms, janitor's rooms, 
and certain mechanical equipment rooms are to remain as they exist.) 

Modification of ventilating, air conditioning, heating and plumbing systems. 
Modification of electrical systems. 
New lighting, electrical panels, and convenience outlets as required. 
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Assignment of Areas Within the Complex 

First Floor 

42, 548 gross square feet 
33, 000 net renovated square feet 

Minerals and Biomass Handling Facilities 

Bulk handling 
Pilot plants 
Energy conversion 
Fie Id laboratories 
Storage 
Heavy equipment 
Power plant and e lectrica I power source 

Second Floor 

23, 256 gross square feet 
21,000 net renovated square feet 

Applied Research and Experimenta I Laboratories 

Minerals 
Timber. 
Peat 
Water 

Third Floor 

23, 256 gross square feet 
6,000 net renovated square feet 

Office and Clean Laboratories 

Note: Most of the existing rooms and partitions on this floor 
w i II be used as they present I y exist, 

Fourth Floor 

23,256 gross square feet 
21,000 assignable square feet 

Th is FI oor is Unass i gned 

Available for future re lated uses. 
No renovation wil I be done on this floor at this time. 
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Pre I iminary Renovation Cost Analysis 

Exterior Building Wall Area 

Interior Renovated Areas 

52, 300 square feet 

60, 000 square feet 
First Floor 23, 000 sq ft 
Second Floor 21,000 sq ft 
Third Floor 6,000 sq ft 

Estimated General, Mechancial and Electrical 
Conversion Cost 

Architectura I and Engineering Fees 

Contingencies 

Acquisition Costs (Land and Buildings) 

New Building Comparison 

$ 1 I 914 I 000 

136,000 

100,000 

100,000 

$ 2,250,000 

Note: The first, second, and third floors of the SAGE building contain 
89, 000 gross square feet. 

. . 
A new building of comparative size is estimated to have a construction 
cost of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C, • • • $ 6, 500, 000 

This cost does not include the $2,750,000 laboratory equipment 
costs, architectural/engineering fees, contingencies, or land 
acquisition. 

- 29 -



BUDGET 

The proposed costs for converting the existing SAGE building on the former Air 

Force Base in Duluth into a Natural Resources Research Institute are estimated for the 

biennium. It is expected that costs wil I be highest during the first year when remodeling 

and laboratory development will occur. The progression of hiring personnel will first 

include the director who will then develop the Institute in conjunction with the Provost 

and the Advisory Board. It is especially critical that the director have flexibility and 

authority to develop the most efficient ope rat ion that he/she sees fit. Therefore, the 

director will need to be hired in conjunction or preferably before most remodeling and 

laboratory development plans are finalized. Hiring of additional personnel will then lag 

behind the construction phase and likely will be primarily completed during the second year. 

FY 1983-84 

I. Equipment 

1. Analyti~al Laboratory 

a. Sample preparation equipment 6,000 
b. Ana lyt ica I instrumentation 270,000 

(Phase I) 
c. Control minicomputer 50,COO 
d. Sample storage fac ii ity 4,000 330,000 

2. Biomass Research Laboratories 

a. Biomass conversion equipment 
(Presses, grinders, gasifier) 150,000 

b. Biomass sampling equipment 60,000 210,000 

3. Water Research Laboratories 

a. Analog/Digital computer simu~ 150,000 
lotion 

b. Waste water reuse laboratory 
( P hose I) 80,000 230,000 
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4. Mineral Resources Laboratories 

a. Mineralogy Laboratory 145,000 
(Phase I) 

b. Comminution and sizing facility 190,000 
(including autogenous mill) 

c. Concentration pilot plant 185,000 
d. Pyrometallurgical mill 300,000 

5. Fume hoods, benches, related fixed 
I a boratory I ibrary fa c i I it i es 

TOTAL EQUIPMENT 

11. Operating Expenses 

111. 

A. Salaries (6 months) 

1 • Director 
2. Associate Director, Water 
3. Associate Director, Biomass 
4. Associate Director, Min era I 
5. Accountant 
6. Secretary (2) 
7. Custodian (2) 
8. Librarian 
9. Technician (3) 

B. Fringe Benefits 

C. Travel 

D. Phone, Postage and Communications 

E. Supplies 

F • Maintenance 

37,500 
32,500 
32,500 
32,500 
l 0, 000 
14,000 
16,000 
12,000 . 
36,000 

TOTAL OPERATING EXPENSES 

For acquisition and rehabilitation of the SAGE building 
at the former Duluth Air Base 
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223·, 000 

51,000 

20,000 

30,000 

36,000 

240,000 

$ 600,000 

$2,250,000 



I • 

II. 

FY 1984-85 

Equipment 

1 • Ana I yt i cc I i nstrumentct ion ( Phase II) 
2. Mineralogy laboratory (Phase II) 
3. Waste water reuse laboratory (Phase II) 
4. Forklift, trucks end related vehicles 
S. Core drilling equipment 
6. Computer equipment 

TOTAL EQUIPMENT 

Operating Expenses 

A. Salaries (12 months) 

1. Director 75,000 
2. Associate Director (3) 195,000 
3. Technician (6) 144,000 
4. Secretory (4) 56,000 
s. Accountant (1 ) 20,000 
6, Analyst (3) 75,000 
7, Computer Operator (2) 50,000 
8. Custodian (3) 4.8, 000 
9. Librarian · 24,000 

1 o. Meehan ic (2) 36,000 
11. Other personne I (5) 100,000 

B. Fringe Benefits 

C. Travel 

D. Communications 

E. Expendable supplies and equipment 

F. Furniture 

G. Computer software 

H. Library acqu is it ions 

I. Maintenance 

J. Other start-up costs 

TOTAL OPERATING EXPENSES 
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140,000 
165,000 

$1,000,000 

823,000 

189,000 

40,000 

50,000 

275,000 

80,000 

100,000 

250,000 

300,000 

293,000 

$2,400,000 



PUBLIC SUPPORT FOR A 

NATURAL RESOURCES RESEARCH INSTITUTE 

Many individuals in northeastern Minnesota are acutely aware of the problem 

our nation faces in competing with other countries that have taken significant steps 

to more fully utilize their natural resources (e.g., Saudi Arabia, Brazil, Australia, 

etc.). Living in an area that has experienced first hand the erosion o(America 1s 

foreign markets, these individuals decided to get involved and try to make America 

more competitive. 

To determine the role they might play in improving the economy of the region 

and in improving technical education in northeastern Minnesota they formed the Duluth 

High Tech Task Force and the Duluth Futures Task Force to address the problem. 

Both the Duluth High Tech To~k Force and the Duluth Futures Task Force hove 

worked with state~ide groups such as Minnesota Wellspring, the Minnesota Business 

Partnership, the Governor 1s Task Force on H1gh Technology, the Governor's Minerals 

Development Commission, and the University of Minnesota.as they pursued their goals. 

At a meeting of the Policy Committee of the Minnesota Business Partnership held 

on March 24, 1983, the Partnership approved a recommendation which in part says, 

11The Minnesota Business Partnership believes restoring the long-term economic 

health of northeastern Minnesota requires new and different approaches to the use of 

that area's nature I resources. 

"The MBP believes actions are required which will make the State's iron ore 

and toconite competitive in a world market and that will identify, evaluate, and 

develop environmentally sound and economically beneficial uses of northeastern Minne­

sota's many other natural resources. 
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"The MBP, therefore, supports the establishment of a Natural Resources Research 

Institute as a division of the University of Minnesota at Duluth with its main emphasis 

on minerals research and development." 

The two citizens committees are totally committed to, and supportive of, the 

effort to establish Natural Resources Research Institute at the University of Minnesota, 

Duluth. 

Membership of the two citizens committees and the Minerals Development 

Commission is shown in Appendix C. 
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UNIVERSITY SUPPORT FOR A 

NATURAL RESOURCES RESEARCH INSTITUTE 

In the Mission and Policy Statement for the University of Minnesota, 

adopted by the Board of Regents on July 11, 1980, the role of UMD is clearly 

defined. The University of Minnesota, Duluth, should continue to develop and 

strengthen its undergraduate programs, the mission statement reads. This, the 

statement continues, must be its primary goal, and it is essential that appropriate 

resources be provided for these activities. 

When it became evident that Governor Perpich and some legislators 

wanted to see additional natural resources research performed at the University 

of Minnesota, Duluth, President Magrath offered support for the idea. Since that 

time, President Magrath, Vice President Kegler and others have informed Governor 

Perpich of their support for having a Natural Resources Research Institute established 

at UMD and the continuation of the Mineral Resources Research Center at the Twin 

Cities campus of the University. 

Establishment of a Natural Resources Research Institute at UMD is in 

accordance with the Mission and Policy Statement for the University. 
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SUMMARY 

Although some research is presently being performed on problems related to 

the natural resources of northeastern Minnesota, it is geographically dispersed, 

essentially uncoordinated, and often the emphasis is upon basic rather than ?n applied 

research and product development. This is not to deny the importance of basic research, 

but immediate problems normally are solved through application of existing research 

results. With regard to the current geographical dispersal of research efforts, it is 

critical that the necessary studies, those relevant to a particular region, be carried 

out cs a centralized research and development effort in the affected region where the 

research staff are intimately acquainted with the problem and the implications of any 

possible solution to other factors in the environment surrounding this problem. Applied 

research at a distance con eas.i ly generate solutions which are inappropriate to the 

area or that are unacceptable to the population which would be affected by the 

proposed solution. 

The main objective for the proposed Natural Resources Research Institute 

would be to develop the natural resources of northeastern Minnesota into economicol ly 

viable products. Subsequently, the economic status of northeastern Minnesota would 

be revived through the development of these new products. 

Although the mainstays of the northeastern Minnesota economy will likely 

continue to be taconite and timber products, the Institute is envisioned to be an 

innovative program to develop or expand the use of other resources such as the copper, 

nickel, peat, and water resources described in this proposal. The applied research 

shall be prioritized such that those projects most relevant to the current situation in 

northeastern Minnesota shall receive the highest priority with more futuristic projects 
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accorded lower priorities. 

It can reasonably be expected that the proposed Institute, if funded,would 

have a major impact on the economy of northeastern Minnesota and the State. It 

is entirely conceivable that within 3-5 years of its formation, the Institute could 

be doing from $5 - $10 mi 11 ion in contract research and employ a staff of 100-150 

people. 
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APPENDIX A 

FACULTY VITA 



NAME: Mark Luker 
RANK: Associate Professor 
DEPARTMENT: Mathematical Sciences 
HIGHEST DEGREE: Ph.D. (Berkeley) 1975 
RES EAR CH AREA: Microcomputers, 11 pub I ications 
SPECIAL EXPERIENCE: Designed a number of computer language special 

systems 

NAME: Keith Pierce 
RANK: Associate Professor 
DEPARTMENT: Mathematical Sciences 
HIGHEST DEGREE: Ph.D. (Wisconsin) 1970 
RESEARCH AREA: Algebra of Ordered Groups, 11 publications 
SPECIAL EXPERIENCE: Application of computers to study of ordered groups; 

several consulting contracts 

NAME: Max Benson 
RANK: Assistant Professor 
DEPARTMENT: Mathematical Sciences 
HIGHEST DEGREE: Ph.D. (Harvard) 1981 
RESEARCH AREA: Symbolic manipulation of polynomials using computers, 

2 pub.I ications 
SPECIAL EX PERI ENCE: Use of VAX computer system for research calculations 

NAME: Richard Green 
RANK: Assistant Professor 
DEPARTMENT: Mathematical Sciences 
HIGHEST DEGREE: Ph.D. (Berkeley) 1973 
RESEARCH AREA: Statistics applied to natural science data, 13 publications 
SPECIAL EXPERIENCE: Use of stochastic models in biology and in population 

problems 

NAME: Thomas Jordan 
RAN K: Professor 
DEPARTMENT: Physics 
HIGHEST DEGREE: Ph.D. (Rochester) 1962 
RESEARCH AREA: Mathematical and theoretical physics, 50 publications 
SPECIAL EXPERIENCE: Hydrodynamics 
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NAME: Michael Sydor 
RANK: Professor 
DEPARTMENT: Physics 
HIGHEST DEGREE: Ph.D. (New Mexico) 1964 
RESEARCH AREA: Environmental physics and thermodynamics, 30 publi­

cations, over $1,000,000 in research grants 
SPECIAL EX PERI ENCE: B .S. is in engineering physics; computer modeling 

of sate 11 ite data 

NAME: Bo Casserberg 
RANK: Associate Professor 
DEPARTMENT: Physics 
HIGHEST DEGREE: Ph.D. (Princeton) 1968 
RESEARCH AREA: Paramagnetic resonance, 3 publications 
SPECIAL EXPERIENCE: Member of engineering honor society 

NAME: Howard Hanson 
RANK: Professor 
DEPARTMENT: Physics 
HIGH~ST DEGREE: Ph.D. (Wisconsin) 1948 
RES EAR CH AREA: Atomic fluorescence, ·random geometrics, 12 pub I ications 
SPECIAL EXPERIENCE: 

NAME: John Kroening 
RANK: Associate Professor 
DEPARTMENT: Physics 
HIGHEST DEGREE: Ph.D. (Minnesota) 1962 
RESEARCH AREA: Atmospheric ionization, ballistic hydrodynamics, 8 publi­

cations 
SPECIAL EXPERIENCE: Office of Naval Research work on atmospheric ionization 

NAME: Joseph Likely 
RANK: Assistant Professor 
DEPARTMENT: Physics 
HIGHEST DEGREE: M.A. (Toronto) 1949 
RESEARCH AREA: Elastic scattering of protons, 4 pub I ications 
SPECIAL EXPERIENCE: B.Sc. is in engineering physics 
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NAME: Vincent Magnuson 
RANK: Associate Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Illinois) 1968 
RESEARCH AREA: Application of computers to chemical modeling, 10 

pub Ii cat ions 
SPECIAL EXPERIENCE: Developer of large computer data bases 

NAME: . Robert Carlson 
RANK: Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Princeton) 1965 
RESEARCH AREA: Organic synthesis and organic pollutants, 46 publications 
SPECIAL EXPERIENCE: Application of organic analysis to environmental 

problems 

NAME: Ronald Caple 
RANK: Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Michigan) 1964 . 
RESEARCH AREA: Stereochemistry and comR,lex derivatives, 35 pub I ications 
SPECIAL EXPERIENCE: Member of special research group, Zelinsky Institute 

of Organic Chemistry, Moscow USSR 

NAME: Thomas Bydalek 
RANK: Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Purdue) 1961 
RESEARCH AREA: Analytical chemistry, 16 publications 
SPECIAL EXPERIENCE: Use of computer techniques to problems in analytical 

chemistry 

NAME: Bi lin Tsai 
RANK: Associate Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (North Carolina) 1975 
RESEARCH AREA: Doubly charged ions, laser ionization, 9 publications 
SPECIAL EXPERIENCE: Instrumental analysis 

- 40 -



NAME: Larry Thompson 
RANK: Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Illinois) 1960 
RESEARCH AREA: Complexes of the rare earths, 24 publications 
SPECIAL EXPERIENCE: Emission spectral analysis 

NAME: Thomas Johnson 
RANK: Associate Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (University of California, San Diego) 1975 
RESEARCH AREA: Sedimentology, 25 publications 
SPECIAL EX PERI ENCE: Seismic reflection studies 

NAME: Richard O jakangas 
RAN K : Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Stanford) 1964 
RESEARCH AREA: Sedimentary petrology, uranium deposits, 30 pub I ications 
SPECIAL EXPERIENCE: U.S. ·Geological Survey 

NAME: Rona Id Morton 
RANK: Assistant Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Carleton) 1976 
RESEARCH AREA: Economic mineral deposits, 8 publications 
SPECIAL EXPERIENCE: Member, American Institute of Mining Engineers 

NAME: Timothy Holst 
RANK: Associate Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Minnesota) 1977 
RESEARCH AREA: Analytical structural geology and rock mechanics, 6 

publications 
SPECIAL EXPERIENCE: Ph.D. minor in geoengineering 
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NAME: George Rapp, Jr. 
RANK: Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Geochemistry, Pennsylvania State University) 1960 
RESEARCH AREA: Environmental Geology, 50 publications, 7 books 
SPECIAL EXPERIENCE: Eight years a professor of geological engineering, 

23 years a member of the Society of Mining Engineers, over $1,000,000 
in research grants 

NAME: Charles Matsch 
RANK: Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Wisconsin) 1971 
RESEARCH AREA: Quaternary geology, 12 publications, 2 books 
SPECIAL EXPERIENCE: Three years a full-time geologist with Standard Oil 

Company 

. 
NAME: Dav id Darby 
RANK: Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Michigan) 1'164 
RESEARCH AREA: Paleontology and sedimentation, l O publications 
SPECIAL EXPERIENCE: Four years a full-time geologist with Mobil Oil 

Company 

NAME: John Green 
RANK: Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Harvard) 1960 
RES EAR CH AREA: Igneous geology, environmental geology, 30 pub I ications 
SPECIAL EXPERIENCE: 

NAME: James Grant 
RANK: Professor 
DEPARTMENT: Geology 
HIGHEST DEGREE: Ph.D. (Cal Tech) 1964 
RESEARCH AREA: Phase equilibria in high-grade metamorphism, 13 publications 
SPECIAL EXPERIENCE: 
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NAME: Douglas Dunham 
RANK: Assistant Professor 
DEPARTMENT: Mathematical Sciences 
.HIGHEST DEGREE: Ph.D. (Berkeley) 1975 
RESEARCH AREA: Computer graphics, 3 publications 
SPECIAL EXPERIENCE: B.S. is in physics 

NAME: John Skelton 
RANK: Assistant Professor 
DEPARTMENT: Mathematical Sciences 
HIGHEST DEGREE: Ph.D. (Denver) 1971 
RESEARCH AREA: Computer software, 3 publications 
SPECIAL EXPERIENCE: Director, UMD Computer Center; Eight years 

with Burroughs Corporation in computer systems 

NAME: Donald Harriss 
RAN K: Professor 
DEPARTMENT: Chemistry 
HIGHEST DEGREE: Ph.D. (Northwestern) 1963 
RESEARCH AREA: Application of computer methods to chemical equilibria, 

20 publications 
SPECIAL EXPERIENCE: Development of large computer data bases for 

chemica I applications 
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APPENDIX B 

UMD COMPUTER CENTER 



Computer Center 

The mission of the UMD Computer Center is to provide quality computer services 

to support the UMD academic program -- instruction, research and public service. The 

Center houses and operates a Control Data Corporation Cyber 171-6 and provides ad­

ditional access to the other University systems located in the Twin Cities. The local 

Cyber 171 is classed as a large-scale, high-speed general purpose computer system 

supporting batch, time-sharing and remote batch access. The system contains 96,000 

words (60 bits) of central memory and in excess of 700,000,000 characters of on-line 

disk storage. Thirty time-sharing ports and two remote batch ports are supported. The 

central system also contains a 1,200 card per minute card reader, two 1,200 line per 

minute line printers, a card punch and magnetic tape drives. A four-color graphics 

plotter with an accuracy of 0.001 inch is supported by the system. The major program­

ming languages FORTRAN, COBOL, BASIC and Pascal are available as are other more 

specialized software packages such as SPSS, SIR, BMDP, GPSS, and GIMMS. 

UMD computer users have access not only to the above equipment but also ac­

cess to the Facilities on the Twin Cities Campus through a time-sharing multiplexor that 

provides twenty ports of simultaneous usage over a dedicated communications line and 

a remote batch station that operates over another dedicated communications line. 

The UMD Computer Center operates seven All University Instructional Laboratories 

that house equipment to access the UMD computational facilities. The equipment in these 

laboratories is avai I able for use by all UMD students and faculty on a first-come, first­

served basis. These laboratories contain 36 time-sharing terminals, 14 keypunches and 

15 microprocessor systems (IBM PC, Xerox 820, Apple II and Terak) which can also access 
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the main-frame systems. Several other complexes of terminals and microprocessors are 

housed on campus for support of research or other specialized projects but are not avail­

able for general use. 

It is the opinion of the center that the UMD Computer Center provides access 

to more computer power per student than does any other institution of higher education 

in the state with the possible exception of the Twin Cities Campus. This opinion is 

shared by several other departments, the most significant being the Mathematical 

Sciences Department which houses the computer science degree program. 

This last winter, bids to upgrade the Cyber 171 were requested with the success-

ful bidder being the Control Data Corporation. As a result, a Cyber 170/815 with 262,000 

words (64 bits each) of central memory will be installed on or about July 1, 1983. This 

system was benchmarked in December with the result that it should provide 20 percent 

more processor power and at least a 40 percent increase in throughput. With this change 

in the central processor, an additional seventeen time-sharing ports will be added and 

the on-line disk storage system will be increased to 1,000,000,000 characters., 

At the present time, bids are out for a UNIX based system to provide initially 

eight, with the potential to expand to sixteen, ports of UNIX service. This system 

will be housed and operated by the UMD Computer Center as an expansion of the presently 

supported computational facilities and will be used to meet the growing non-numerical 

computational needs of the campus. Bids are expected back on April 1, 1983 with the 

expectation that the system wi II be installed in the summer of 1983. 

The UMD Administration has developed a plan to greatly increase the number of 

microprocessors available for student use on campus. Present planning calls for from 40 

to 50 such systems to be acquired. The financing of this program is now under consideration. 
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COMPUTER CENTER 

University of Minnesota, Duluth 

The mission of the UMD Computer Center is to provide quality 
computer services to support the UMD academic program-instruction, 
research and public service. To fulfill this mission, the Center 
operates a local large-scale, high-speed general purpose computer 
system and also provides access to computer systems on the Twin 
Cities Campus of the University. These resources are available 
for use by units of government, nonprofit organizations and com­
mercial enterprises in the Twin Ports area. 

The locally installed Control Data Corporation Cyber 171 is capa­
ble of executing well over one million operations per second and 
can be accessed by batch, interactive and remote-batch facilities. 
The UMD Computer Center also provides remote-batch and interactive 
access to the Twin Cities computer systems--a Cyber 170/730, a 
Cyber 74 and a Cray Research Corporation CRAY lB. 

LANGUAGES: 

FORTRAN, COBOL, PASCAL, BASIC 

PACKAGES: 

SPSS (Statistical Program for the Social Sciences) 
SIR (Scientific Information Retrieval) 
BMDP (Biomedical Computer Programs) 
GPSS (General Purpose Simulation System) 
GIMMS (Geographic Information Management and Mapping System) 
Graphics support software 
Technical text processing software 

SPECIAL FACILITIES: 

High resolution, high quality graphics plotter (30" x 120', 
four color, 0.001" resolution) 

U. S. Census data and retrieval facilities 
Consulting, programming and data entry services 

FOR MORE INFORMATION: 

John E. Skelton, Director, 726-7587 
Thomas M. Nylen, Manager of User Services, 726-8845 
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Sally Burns 
Duluth School Board 
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Duluth, MN 

Lars Fladmark, Exec. Vice President 
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Phy I lis France 
Bush Foundation, Board of Directors 
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Robert Heller 
Provost 
University of Minnesota, Duluth 
Duluth, MN 

Mike Jaros 
Governor's Minerals Development Comm. 
Duluth, MN 

Eleanora Johnson 
City Counci I 
Duluth, MN 
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Robert Marchetti, Sr. Vice President 
Minnesota Power 
Duluth, MN 

Harry Munger 
Attorney 
Duluth, MN 

Richard Palmer, Publisher 
Duluth Budgeteer 
Duluth, MN 

Vlasie Solon, M.anager 
Dain, Bosworth Inc• 
Duluth, MN 

Mari a Van Brunt 
Education Consultant 
Duluth, MN 
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Dennis Dunne, President 
First National Bank of Duluth 
230 West Superior Street 
Duluth, MN 55801 

Alfred France, President 
Lake Superior Industrial Bureau 
828 First National Bank Bui I ding 
Duluth, MN 55801 

James H. Claypool, President 
First Bank-Duluth 
306 West Superior Street 
Duluth, MN 55801 

Clinton Ferner, General Manager 
Duluth, Missa.be & Iron Range Railway 
500 Missabe Building 
Duluth, MN 55802 

Gerald Heaney, U.S. Circu·it Judge 
315 Federal Bui I ding 
Duluth, MN 55802 

Donald B. Shank, President 
DBS Consultancy 
831 East Superior Street 
Duluth, MN 55804 

James F. Gustafson, President 
A & E Supply Company 
210 West Michigan Street 
Duluth, MN 55802 

Manley M. Goldfine 
Manley Investment Company 
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Duluth, MN 55802 

John Laforge, Exec. VP & Gen. Mgr. 
KDLH - TV 
425 West Superior Street 
Duluth, MN 55802 

- 49 -

John McMillion, Publisher 
Duluth Herald & News Tribune 
424 West First Street 
Duluth, MN 55802 

Robert S. Mars, Jr., President 
W. P. & R. S. Mars Company 
215 South 27th Avenue West 
Duluth, MN 55806 

Jeno Paulucci, Chairman of the Board 
Jeno's Inc. 
525 Lake Avenue South 
Duluth, MN 55802 

Jack Rowe, President 
Minnesota Power 
30 West Superior Street 
Duluth, MN 55802 

Robert Lo Heller, Provost 
University of Minnesota, Duluth 
515 Darland Administration Building 
Duluth, MN 55812 

Vernon Harrington, Physician 
Duluth Clinic, Ltd. 
400 East 3rd Street 
Duluth, MN 55805 

Charles Westin, Exec. Vice President 
Northeastern Minn. Development Assn. 
800 Alworth Building 
Duluth, MN 55802 

Lars Fladmark, Executive Vice President 
Harcourt, Brace, Jovanovich Publications 
1 East First Street 
Duluth, MN 55802 

Dennis Leavitt, District Manager 
Northwestern Bell Telephone Company 
322 West First Street 
Duluth, MN 55802 



MINERALS DEVELOPMENT COMMISSI.ON 

Committee Members 

J. H. Deluca, President (Chairman) 
Abe W. Mathews Engineering Co. 
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Thomas A. Vecchi, President 
Thomas & Vecchi, Inc. 
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Duluth, MN 55812 

Tom Smrekar, Manager 
Wood Products Division 
Potlatch Corporation 
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Donald Grubich, Research Director 
Iron Range Resources & Rehab. Board 
P. O. Box 441 
Eveleth, MN 55734 
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John Basso, Research Director 
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University of Minnesota, Duluth 
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